1. The Howe duality conjecture, which has recently been proved by Waldspurger in [Wl] for all local fields of residue characteristic 2 and all dual reductive pairs, gives in particular for the pair (O(2m) [Mo] gave explicit results about the Howe duality correspondence for all orthogonal and symplectic groups, and thereby proved those parts of Adams's conjectures in which it was not necessary to consider Arthur packets. We recall that some of Adams's conjectures were in the cases where the absolute rank of one of the groups was smaller than or equal to half the real rank of the other (the "stable" range). However, it appears that, when the groups have similar absolute rank and we restrict our consideration to only tempered representations, then the Howe duality correspondence respects functoriality (unlike in the general case considered by Adams), and it is in a certain sense the simplest possible for both Archimedean and nonArchimedean fields. In this paper we give precise conjectures about what representations of O(2m) and Sp(2n) appear in the duality correspondence and how their Langlands parameters (and their refinement by Vogan) are related in the cases 2m 2n and 2m 2n + 2. In particular, the difference between the roles of SO (2rn) and O(2m) in duality correspondence is clearly brought out.
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DIPENDRA PRASAD inner forms of the group SO(V) in the sense of Vogan. Let W be a fixed symplectic space of dimension 2n. Since the first Galois cohomology of the symplectic group is zero, the symplectic group does not have any other pure inner form, and its Vogan L-packet coincides with the Langlands L-packet. The space V (R) W has a natural symplectic structure, and we let Sp(V (R) W) denote the two-sheeted metaplectic cover of the symplectic group Sp(V (R) W).
Since the Weil representation of the metaplectic group depends on the choice of an additive character of k, we will fix this character in all that follows. We would like to emphasize here that the Weil representation of Sp(W) depends also on the symplectic form on W.
We follow the convention of [K] We record the following proposition from [GP1] for the convenience of the reader. Remark. If an irreducible representation of SO(V) extends to O(V) in two distinct ways, then our conjectures predict that the corresponding Howe lifts are in the same L-packet (one of which may be zero). Perhaps the reasons behind this lie deep as one knows that the two representations of 0(2) which restrict trivially on SO(2) lift to representations of Sp(4), one of which is tempered (even supercuspidal in the p-adic case) and the other one is not; in particular they do not lie in the same L-packet; however they do lie in the same Arthur packet. (Our conjectures do not cover lifting from O(2m) to Sp(2n) for m < n.) 6. We list some examples corroborating the conjectures made above. 1. (O(2), SL (2)). This example has been studied for a long time by various people, and it is completely analysed for all local fields and all quadratic forms in two variables. The theory of L-packets is also known for SL(2), and the results lead to proof of all of our conjectures.
2. (O(4), SL (2)). This example has been studied by Jacquet and Langlands. If the four-dimensional quadratic space V has a two-dimensional isotropic subspace, then
and an L-packet of representations of SO(V) is the restriction to SO(V) of a representation nx (R) n2 of GL(2) x GL(2). It is proved by Jacquet-Langlands that, if n is a representation of GL(2), then the Howe lift of any representation in the restriction of n to SL(2) lies in the L-packet determined by n (R) *. If tr is the Langlands parameter of r (a two-dimensional representation of W'(k)) or of any irreducible representation of n restricted to SL(2), the Langlands parameter of rc (R) re* is tr (R) tr* Ad(a)0) 7. There are obvious global analogues of the local conjectures made here. It appears that, if we take a cuspidal tempered automorphic representation on one of the dual pairs considered in this paper, then its theta lift is nonzero if and only if there are no local obstructions (i.e., the Howe lift of the local components of the automorphic representation is nonzero for all places). One will also want to understand the structure of L-indistinguishable automorphic representations on one member of the dual pair in terms of the other. We have not seen a complete treatment of these questions even for the simplest pair (O(2), SL(2)), though it has been much studied for the similitude groups. For example, one would expect that if an automorphic representation on SL(2) comes from a quadratic field (so by theta lift of an automorphic form on O(2)), then all automorphic representations of SL (2) which are L-indistinguishable from it are also obtained by changing the automorphic form on O(2), keeping its restriction to SO(2) the same (and one is of course allowed to scale the quadratic form, which amounts to conjugating the automorphic representation of SL(2) by GL(2, k)). As the structure of L-indistinguishable automorphic representations of SL (2) 
